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A New Norditerpenoid Alkaloid from Aconitum geniculatum 


DONG Jin - Yan!* [] LI Liang? 
O 1 Key Laboratory of Fermentative Engineering of Industrial Microbiology] Yunnan University] Kunming 650091[] Chinal] 
2 Department of Chemistry] Yunnan University] Kunming 650091[] Chinal] 


Abstract[] Geniculine 1[] a new norditerpenoid alkaloid[] was isolated from the root of Aconitum geniculatum 





Fletcher et Lauenef] Ranunculaceae[]. Its structure was elucidated as 20 — ethyl - 8 — acetoxy - 14 - [ p 
— hydroxybenzoyloxy []- lo{] 6a] 16ß0 18 — tetramethoxyaconitane — 3o[] 138 - diol mainly by 1D and 2D 
NMR techniques. 
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There is a long and fascinating history to use the plants in Aconitum and Delphinium[] which are 
rich in biologically active norditerpenoid alkaloids for many purposes[] Ding[] 1989[]. Aconitum genic- 
ulatum Fletcher et Lauener{] a folk medicine[] is distributed over Dongchuan area of Yunnan Province 
in China. The isolation and structure elucidation of seven norditerpenoid alkaloids from this species 
were reported in a previous paper[] Hao[] 1985[]. Continued investigation on the constituents of this 
species has resulted in the isolation of a new norditerpenoid alkaloid named geniculine 1 along with two 
known ones[] indaconitine 2 and yunaconitine 3[] from the ethanolic extracts of the roots. This is the 
first report on the occurrence of p — hydroxybenzoyloxy group of diterpene alkaloids in ranunculaceoous 


plants. 
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Results and Discussing 

Geniculine 10 off>> + 31. 61 cf] 0.003720 CHCI,[]] was obtained as amorphous powder and 
the molecular formula of C3,HyjNO,; was determined by EIMS and combined with its '? C NMR data. 
The IR spectrum indicated the presence of hydroxyl groups] 3450em~'{] and carbonyl[] 1730 and 
1710cm~ '[] groups[] 'H NMR spectrum revealed the presence of four methoxyl groupg] 5 3.119) 3.200 
3.26 and 3.50[] each 3H[] sl] an acetyl grou] ò 1.300 3H s[ and an ethylamino groug] 5 1.050 
3H tO J =7.2Hz[. The analysis of EIMS and NMR including HMBC spectra led to a conclusion that 
geniculine must have a p — hydroxybenzoyloxy group at C - 14. Mass spectrum showed a base peak at 
m/z 121 corresponding to the fragmentation of the p — hydroxybenzoyl group in the molecule. The aro- 
matic protons of the p — hydroxybenzoyl group were evident from the signals a{] 7.90 and 6.81[] 2H 
each{] dO J = 9Hz[ Ar - HỌ and 3.94] 1HO s[] 4’ - OHD. Long- range correlation] Fig. 1[] between 
the hydroxyl signa[] ò 3.94[] s[ and the aromatic carbon signals af] 115.4 and 161.3 suggested that 
the hydroxyl group was located at C - 4’. The 'H and ”? C spectra were similar to those of known alka- 
loids 2 and 3 except for the difference due to different substituents at the C - 4’. When the substitution 
group at C — 4’ changed from a methoxyl to a hydroxyl[] the chemical shift of C - 4{] 8 161.3[ was up- 
field shifted by 2.2 ppm from that of yunaconitind] 6 163.5[]. The adjacent C - 3’ and C - 5’ carbons 
at ò 115.4 compared with that of 3 were downfield shifted by about 2 ppm as a result of the B — effect 
of the C - 4’ hydroxyl group. The structure of 1 was thus assigned to be 20 - ethyl — 8 — acetoxy - 14 
- [] p- hydroxybenzoyloxy[] - lal] 6e{] 1680 18 — tetramethoxy - aconitane - 3al] 138 - diol. 

Indaconitine 2[] Khetwal[] 1994[] and yunaconitine 3[] Yul] 1993[] were identified by IRO MSO 
1HNMR and Ê NMR spectral evidence. 
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Figure 1. The HMBC correlations of 1 Figure 2. The Structures of 1 — 3 


Experimental 

Optional rotations were measured in CHCl. IR spectra were recorded on a IR — 408 spectrome- 
ter. NMR spectra were determined on a Bruker AM — 400 instruments with TMS as internal standard 
and CDCI; as solvent. MS was recorded with a VG AutoSpec — 3000 mass spectrometer. 

The roots of Aconitum geniculatum Fletcher et Lauener were collected from the Dongchuan area of 
Yunnan Province[] China[] in September[] 1994. It was identified by Prof. Zhi - Hao HU at Yunnan U- 


niversity. A voucher specimen has been deposited in the Herbarium of Yunnan University. 
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The shade dried and powdered roots of A. genicultum[] 4.8ke[] were soaked with 90% EtOH. 
The extract was evaporated in vacuum[] and the syrup 2000 mL[] was dissolved in 5% HCl. The 
acidic solution was extracted with CHCl,. The CHCl, extract was discarded. The remaining aqueous 
acid solutions were basified with concentration NH,OH[] adjusted to pH 11. The basified solutions were 
extracted repeatedly with CHCH; to give a mixture of crude alkaloid] 120¢[]. The crude alkaloid fraction 
was chromatographed repeatedly over silica gel eluted with petrol - EtOAc - 3% NEt; and EtOAc - 


MeOH — 3%NEt; to yield 10 8m0 2] 300m0 £ 80g0. 
Table 1 °C NMR data of 1 - 4] 400MH-[] cDCLO 









































carbon 1 2 3 carbon 1 2 3 

1 82.4) dU 82.4) dU 82.4) dU 18 77.4) tO 76.4] tO 76.4] tO 
2 33.0 tO 33.4] tO 33.4] t0 19 47.4 «0 471.0 «0 47.0 «0 
3 72.0 da0 71.9) da0 71.4 do N - CHCH; 48.0 «0 48.0 «0 48.0 «0 
4 43.0 sO 4.10 sO 43.7] sO N - CH, CH; 13.4] qQ 13.4] q0 13.4] qQ 
3 40.0 ağ 40.4) dQ 40.0 dO 1- OMe 55.0 q0 55.0 q0 55.4] q0 
6 83.0 dO 83.0 dU 83.0 dU 6 — OMe 58.4) q0 57.0 40 57.4) q0 
7 48.0 a0 48.0 dQ 48.0 dO 16 - OMe 58.4] q0 58.4) q0 58.4] q0 
8 85.4] sO 85.4] sO 85.4] sO 18 — OMe 59.10 qO 59.4] qO 59.0) qO 
9 4.0 ag 40 d0 4.0 dU 8-CO- 170.4) sO 169.4) sO 169.9] sO] 
10 4.0 dQ 47.4) dO 47.9] dQ CH; 21.4) qO 21.44 qO 21.4 q0 
11 50.4] sO 50.10 s0 50.4] s0 14-CO 166.4) sO 166.4) sO 166.4] sO] 
12 35.4] t0 35.4] tO 35.4) tO 1 121.4) sO 130.0 sO 12.4 s0 
13 744.4] sO “4.0 sO 4.701 so 2'0 6’ 131.9) dQ 129.47 dQ 131.0) dQ 
14 8.4) dQ 78.0) da0 78.9] do 3'0 5’ 115.4) dQ) 128.44 dQ 113.4] dQ 
15 39.4] «0 39.44 «0 39.4) «0 4' 161.4) sO 133.4) dQ 163.4] sO] 
16 83.4] dU 83.4] dU 83.4] dU 4’ - OMe 55.4] q0 
17 6.0 dQ 61.4) dO 61.0) do 





























Geniculin€] 11] Amorphous powder al}? + 31.599 CHCLO c 0.400 EIMS m/z] rel. 
int. 584] M - CH;COOHL* O 48L 570] M - CH;COOH - CH;[]* O 240 554] M - CH;COOH 
- OCH;0+* O 5200 524] M - COC.H,OHL)* O 5O 464] M - CHCOOH - COC6H40H0* O 700 448 

[O M- CHCOOH - OCOC,H,OHO* 0O 1200 1210 1000. IR] KB-0 cm~ t0 34500 29000 17100 16050 
15080 14500 13700 12800 12200 11600 10900 8500 7700 7200 695. 'H NMR ò0 1.04] 3H0 tJ = 
7.2Hz[] NCH:CH A 1.34] 3HU s0 COCHO 3.500 3.260 3.200 3.110) each 3HU sO C160 C180 
C10 C6 - OMel respectively [13.04] 1HO mO H - 16803.74] 1HO ddd J = 4.609.0 He H - 380] 
3.94] 1HO dO J=6.5 Hz H - 6611) 4.84] 1HO dd J =5 HzO H - 14600 3.34] 1H0O dd J = 8.80 
5.5 Hz] H - 160 2.94] 1H) sO H - 17 3.5603.54] 2H dd J = 8.9 Hz] H- 1840 H- 18680 
respectively] 2.930 2.34] 2H0O m[] H - 19a] H — 1980 respectively [] 3.940 1H0 sO H - +W 
7.900 6.81 each 2H dO J = 9 Hz[0 COCH OHOO 'ÈNMR see Table 1. 

Indaconitine[] 2[[] White crystals mp 167 ~ 169°C. EIMS m/4] rel. int. [1629 M+ 0 400614 

OM- CH30* 0 700 5980 M - OCH, O* O 10000 5690 M - CH;COOHL]* O 3400 5540 M - 
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CH3COOH - CHO +) 1400] 5380 M - CHCOOH - OCH3[]* O 2200) 4480 40] 1050 700. IR 
O KBrQ cem- 'O 3500029500 17150 16000 14500 13700 12800 12750 12300 11000 and 710. 'H NMR 
80) 1.03) 3HU tO J= 7.2 Hel] NCH,CH;L] 1.210 3HU sO C - 8 - OCOCH;L]] 3.480 3.230 3.180 
and 3.09[] each 3HU] sO C160 C180 C10 C6 - OMe respectively] 4.01 1H daO J =6.5 Hz0 H - 
66003. 4d] 1H0O dd J=8.805.5 He H - 1600 4.84] 1HO dO J=5 He H - 14600 8.0qd] 2H0 
dd] J= 2.007 Hz) 2’Q 6’ - H 7.50 1HQ dd J=7.502.0 Hef] 4’ - HO 7.34] 2H0U dd] J = 
7.507.0 Hz) 3'0 5- HOD Ë CNMR see Table 1. 
Yunaconitine[] 3[[] White powder] d> +37.7°0 CHCLO c 0.80 mpi 142 ~ 143°C. EIMS 
m/z[] rel. int. 659 M*0O0 200 624] M - OCH:0+* O 5800 699] M - CHCOoH0+* O 1.300 135 
O 1000. IRO KBr O em~'{J 35000 28000 26000 17300 17000 16050 15100 14500 13800 12800 
12550 11800 11000 10300 9800 9400 8500 770 and 690. 'H NMR èD 1.10] 3H40 tO J = 7.2820 
NCHCHOO 1.341 3H0O sO COCH; OO 3.870 3.550 3.300 3.250 3.16] each 3HO sO C4'O C160 
C180 C10 C6 — OMel respectively] 4.04] 1HO dO J=6.5 Hz] H - 6600 4.84] 1H0 dd J=5 Hz 
H - 1460 6.930 8.010 each 2H0 d0 J = 9 Hal] COC;H,OHOO ® C NMR see Table 1. 
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